Subarachnoid haemorrhage (SAH) is the leading cause of acute death and permanent disability in people suffering stroke worldwide. This in vivo study aimed to validate the feasibility of 3D power Doppler-based analysis of CBF during the acute phase of experimental SAH in mice, compared with conventional measurements.
| INTRODUC TI ON
Subarachnoid haemorrhage (SAH) is the leading cause of acute death and permanent disability in people suffering stroke worldwide. With the recent advancement in three-dimensional (3D) power Doppler ultrasound technology, quantitative 3D analysis in the assessment of the vascularization of tumour tissues and foetal brain has become feasible. 14, 15 This in vivo study aimed to validate the feasibility of 3D power Doppler-based analysis of CBF during the acute phase of experimental SAH in mice, compared with conventional measurements.
| RE SULTS
A total of 25 mice were subjected to SAH by endovascular perforation; 3 (12%) were scored as grade 1, 2 (8%) as grade 2, 11
(44%) as grade 3, and 9 (36%) as grade 4, according to the MRI grading scale. 16, 17 Acute infarction was detected in three mice There are some limitations to our study. Measurements of volumetric/flow signal parameters based on 3D power Doppler analysis are dependent on gain settings and attenuation at acquisition, [19] [20] [21] [22] and there are contradictory reports regarding their reproducibility because of differences in machine settings, calculation of region/ volume of interest, data acquisition time, and analysis. 19 To minimize these obstacles, we attempted to keep the acquisition and F I G U R E 1 Serial changes in %vascularity in the whole brain after murine SAH. A, Representative colour Doppler ultrasound 3D reconstructed vascular signals from a mouse. White circles represent a region of interest used for calculating the brain volume automatically. B, Grouped data (mean ± standard deviation) for %vascularity (n = 25). **P < 0.01, *P < 0.05 vs baseline F I G U R E 2 Relationships between %vascularity and CBF indices (baseline CCABF or serial nCBF changes) after SAH induction (n = 25) measurement settings (ie, performed by the same examiner, and anatomical and functional validation assisted by M-mode and 2D
colour Doppler images) as consistent as possible.
In conclusion, these results suggest that 3D power Doppler analysis may have the potential for replicating real-time CBF changes during the acute phase of experimental SAH, which may be applicable to preclinical studies on EBI after SAH.
| MATERIAL S AND ME THODS
This study was approved by the Institutional Animal Care and Use
Committee. Mice (C57BL/6N; age, 7 weeks; weight, 22-26 g) were subjected to SAH via endovascular perforation under isoflurane anaesthesia as described. 17 Full details of the study protocol are given in the online Data Supplement.
Ultrasound imaging was performed using the Vevo 3100 sys- scan time: 7 minutes 21 seconds) using an offline analysis software. Reference CBF was measured using a laser Doppler probe, and the values were normalized relative to baseline for each animal. 23 Baseline CBF was assessed by the blood flow measured at the CCA just proximal to the carotid bifurcation using the Doppler ultrasound. 24 Whole-brain MRI was performed using a 1.05-Tesla MR scanner.
All ultrasound and Doppler flow measurements were performed under 1% isoflurane anaesthesia before and 1, 24 and 48 hours after SAH induction. SAH grading of each mouse and newly developed cerebral infarction was defined by MRI on day 1 after SAH induction. 16, 17 Results are presented as the mean values ± standard deviation. A P value less than 0.05 was considered statistically significant. 
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